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e Description of GI program
* Cyclel summary
e What’s new for Cycle-2

—Implementation timeline
e Fermi SSC User Support Services

e Current & future Fermi public data
archive

e How to submit a proposal
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locrms Program Description

e Unique nature of the Fermi GST defines the
Guest Investigator Program

— Proposals are typically requests for grant support
rather than data rights, spacecraft orbits or ksec

* Program open to international Community
e Annual mission proposal cycles

e Data analysis, coordinated observations, theory,
analysis methodologies

e Pointed observations
— ToO, Scheduled
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lrermi Cycle-1 Summary

e LAT data was proprietary during year 1
— Limited high-level product release

— GBM data analysis, related theory, coordinated
observations and analysis methodologies

* No proprietary data after 9/2009
e 167 proposals received, 44 accepted

— Included 8 large (multi-year) projects

» Average grant $80k (~$4M total) swsoim
— ($170k large)

ragalactic
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o crmi New for Cycle-2

e Anticipate ~2X increase in participation;
— ~$8M grant support

 LAT data analysis 1s likely to be the predominant mode
of participation

* Possible to request pointed observation
— Scheduled &/or ToO (likely to be limited)

e Instrument performance established

e Bright Source List: resource to proposers
— >10_ significance list, released Feb 9
— Instrument team generates all-sky catalog after year 1

e Software suite available
— Simulation capability
— Assess analysis capabilities
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o Cycle-2: A tew Details

e As for Cycle 1, opportunity for joint NOAO and
NRAO facility programs

— Up to ~10% of time on various NRAO facilities

— ~1-5% on various NOAO telescopes

— Refer to FSSC web pages for details of agreement

e Two stage proposal process

— Stage 1 scientific evaluation; ARK/RPS submission
— Stage 2 budget proposal: NSPIRES

e Stage 1 proposal form requires proposer supplied
budget cap, + absolute ceilings ($100k & $200k)
imposed by NRA
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e erm! Cycle-2 Timeline
|Cycle 2 proposal aids pested on GSSC website December 6, 2008
Science tools released February 6, 2009
Preliminary LAT source list released February 6, 2009
Cycle 2 Phase 1 (Science) proposals due March 6, 2009
Cycle 2 Phase 1 proposal review Mid May 2009
Results of proposal review released Mid June, 2009
Cycle 2 begins August 14, 2009
Cycle 2 funding released August, 2009

LAT Data Release September 2009
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b ermi User Support: FSSC

 The FSSC 1s responsible for all areas of User
Support:

— Developing & maintaining a public data archive
e Coordinated w/HEASARC

— Maintain public distribution site for the analysis software
e developed in collaboration with the Instrument Teams.

— Administer Guest Investigator Program for NASA HQ
— Providing technical and scientific support to GIs.
— Providing the science timelines to the MOC

e The FSSC is an organization within the NASA GSFC
Astrophysics Science Division

e FSSC staff includes scientists, scientific programmers,
and administrative support staff
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—an  Proposer Support Details:

* Web services:
— Mission news & information,
— Post NRAs & support materials
— Online support tools

— Planning tools (mission timelines, predictor, multi-
wavelength campaign logging)

e Distribute & support science analysis SW
 Phone & e-mail technical/scientific support

e Support proposal reviews, grant administration
e Reporting to Fermi Users Group

<http:/fermi.gsfc.nasa.gov/ssc/>
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Lt Basic Data Policy
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e Mission cycle 1:
— Selected high-level LAT products

— Information on transient discoveries
— Full GBM data release

e Mission cycle 2 & beyond:

— All Science Data Are Public As Soon As
Processed

— Automated pipeline, SLAC-> FSSC

— <2-day latency requirement, but typically ~<1
day
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o Public Data Archive

Currently available databases include LAT
lightcurves (~25 objects), GBM trigger, GRB
and continuous data.

FERMI: 4 tables

|- Table (short name) __Num parameters  Num entries  Data Products?  Priority  Table type
ik ermi GBM Burst Catalog ( fermigbrst ) 43 118 Y HIGH Object

| Eermi GBM Daily Data ( fermigdays ) 4 163 HIGH Observation

| Fermi GBM Trigger Catalog ( fermigtrig ) 26 173 Y HIGH Object

i{Ferm LAT Monitored Source List ( fermilasp ) 20 943 N HIGH Object

Databases are implemented under HEASARC
Browse. Some are additionally accessible via
simple www interface.
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hormi LAT GRB Summary Info
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Summary information —trigger time, sky position,
net counts, GBM fluence — is available on line to
facilitate GRB researchers
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b ermi Public Data Archive: GBM

Burst Data Products

Time-Tagged Events (TTE)— counts in 128 energy channels from each detector
Background Spectra—estimated background spectra for the period of the burst
Detector Response Matrices (DRMs)—the detector response matrix

Catalog entry —summary info: duration, fluence, lightcurves , spectral params
CTIME and CSPEC —series of spectra w/different temporal & spectral resolution
TRIGDAT —burst alert telemetry, information downlinked after a burst.

Continuous Data Products

CTIME and CSPEC — series of spectra w/different temporal & spectral resolution
Calibration and Housekeeping Files
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.~ GBM: Database Access

Gamma-ray

/ Space Telescope
\

GBM Burst catalog. Revised calibrations and
iImproved backgrounds are forthcoming in the near
future.
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Lo GBM Analysis

GBM data can be analyzed
using a subset of the Fermi
Science tools suite +
HEASARC FTOOLS &
XSPEC packages.

. )09
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-~ Submitting a proposal

e Stage-1 (scientific) proposal submission 1s straight
forward
— HEASARC ARK/RPS facility

e No paper submission or institutional signatures required at
this stage

e Web-based form, self documented, verification feature

 4- and 6-page limits for regular/large proposals
— Science justification as PDF attachment
e |-page technical appendix for joint NOAO or NRAO
programs
e Stage-2 proposal managed by NRESS
— Must use NSPIRES facility )
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ARK/RPS page for
Fermi Cycle-2
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S A RS RE YRR documented web
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for NOAO, NRAO
requests. File input

accommodated for
large target lists.
Verification feature

& upload function.
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Summary

e Cycle-2 deadline 1s rapidly approaching!
— March 6, 2009

e Online web-based tools available

— LAT detectability tool, FermiSpec, ARK/RPS

— Hierarchical documentation set

e Source list, analysis software now available

e Expanded opportunities

— no proprietary data for Cycle-2 & beyond

* We look forward to your participation!

Fermi Cycle-2 Proposal Workshop
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loorm 2nd presentation

Extra Slides
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S— Online Support Tools

LAT source detectability tool

— Minimum detectable flux for given exposure,
latitude

FermiSpec simulation tool

— Fermi-specific version of HEASARC WebSpec
facility

ARK/RPS proposal submission tool

GLASThelp online help desk
— <glasthelp@milkyway.gsfc.nasa.gov>

FAQ posting
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Sg—" LAT Detectability Tool
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Sg—" LAT Detectability Tool

Gamma-ray

~ Space Telescope
v

Returns corresponding source photon flux. Limitation: fixed
spectral index source, uses ‘lookup table’ approximations.

LAT Source Detectability

Source Position (galactic coordinates in degrees): | = 77,438, b = -38.5
Observation Time (in Survey Mode): 1 wesk
LAT Source Detectability (> 100 MaV): 6.899652-08 ph/s/em~2

Thiz 15 the tlux ot & point source at the specitied position that will result in 8 5 sigma detection (Test Statistic or TS=25) over

the specified observing time in survey mode. The source 15 assumed to have 2 power law spectrum with an index of -2.1,

Return to the input form.
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Fermi Cycle-2 Proposal Workshop NASA/GSFC, February 20, 2009

Uses the simulation
capability of the
XSPEC package to
generate simulated
spectrum.
Simplifying
assumptions are
necessarily
iInvoked.
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o FermiSpec Tool

In this example, a simple
I'=2.2 powerlaw source at

mid-galactic latitude was
used.

Output binning is S/N |
imited (user specification) T

keV

Normalized Counts/sec

T T T O
Channel Energy (keV)

1ot the Powet Lawn cotnponent:

Resulting fluxes:

Ermroy LDw sagh Court Rate PRoton P Energy Flun
Han o F vy I Loyt 1 (O™ O iare (s Lot ] ]
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A
—.n Alternative XSPEC Simulationsg§:

e Alternatively the (LAT or GBM) instrument
response matrices can be downloaded

— Backgrounds used for these scenarios are also
downloadable

* Thus, experienced XSPEC users can do
additional stmulations utilizing the fakeit
function of that package

e A precaution: This approach involves simplistic
assumptions.

— Rigorous analysis necessarily involves simultaneous
spatial+spectral models/response.

27
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whocrmd Science Tools: Summary

e (Collaborative effort: FSSC & LAT Team

e Will be distributed as an “FTOOLS” package
— Adherence to broader HEASARC standards
— “Atomic” executables, FITS 1/0, IRAF style param files
— Scriptable, plus GUI implementation

— Existing tools used when possible and appropriate
e ¢.g. FV,DS9, XSPEC

 GBM related tools released prior to Cycle 1 (8/08)
— Full set of LAT tools prior to Cycle 2 (2/6/09)!
 LAT analysis has unique complexities associated
w/PSF, backgrounds, scanning

— Usability and viability demonstrated

e Early mission science!

e Data challenges (GLAST LAT collaboration)
» Beta testing (1% hands-on tutorial, 2": distribute SW & docs)

Fermi Cycle-2 Proposal Workshop NASA/GSFC, February 20, 2009 C. Shrader, NASA/GSFC
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- Science Analysis Tools

@
Space Telescope
) 4

* Overview of capabilities

— Maximum likelihood tool —spatial-spectral analysis of
region (source detection, flux)

 Includes background models

— Pulsars —period analysis, blind searches

e Includes ephemerides DB

— GRBs—temporal cuts, spectral analysis: Ftools, XSPEC

e Tools and documentation will be released through
FSSC website

29
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Science Tools: Flowchart

“sserml
 sovTacon
Photon Database \
Simulation l
tob: ; Event data (FT1)
Spacecraft data (FT2)
l Utilities
Data selection R
- W y . »
Light curves Likelihood Pulsar GRB
Count maps Analysis Analysis rstf
Spectra itlike thary
Fei tf




‘I

Gamma-ray

eeeeeeeeeeeee

v

-~ Science Tools: Documentation

e Multi-Tier Documentation

—Full set accompanies SW release

e Fermi Mission Technical Handbook

—Multiple leve:

S.

e Detailed ana

ysis description (‘Cicerone’)

* Individual tool descriptions (like Ftool help)

* Analysis threads (cook book examples)

e Also, ‘Crash

Course’ guide
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lerm Supported Platforms

FSSC has ported
the science tools

various popular ez | e
" m w
unix platforms. SLA 32-bit
Goal is to support [Sta 64-bit
SLS 32-bit
all HEASARC SL5 64-bit
supported OSX PPC Tiger
. OSX PPC Leopard
environments. OSX Intel Tiger
OSX Intel Leopard

Custom builds for
other platforms will
be accommodated
to the extent
Eeossible.
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A crom] Science Tools: Simulations

Gamma-ray

| 4

Science Tools include simulation tool;
gtobssim. Proposers can simulate more
realistic scenarios than w/web based
tools, e.g. multiple point sources of
differing intensities, spectra including
backgrounds, mono-energetic sources,
pulsed or transient sources.
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21d presentation

Proposal Support
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